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Abstract: Rapid advancements in artificial intelligence (AI) and service automation have
transformed operational models in the global hospitality industry. Hotels increasingly implement
Al-powered technologies such as automated check-in systems, service robots, predictive
analytics, and intelligent housekeeping tools to enhance efficiency, reduce labor costs, and
improve service quality. However, Al adoption varies significantly across countries due to
differences in digital readiness, cultural acceptance, workforce adaptability, and investment
capacity. This study aims to examine how Al-powered automation influences hotel operational
performance across countries with different levels of technological maturity. A comparative
study across five countries examined operational metrics and managerial insights from 210
hotels. The findings reveal that Al adoption enhances operational performance across all
countries, though to varying degrees. Hotels in high-adoption countries reported up to a 45%
improvement in operational efficiency, while those in emerging economies achieved 18-25%
gains, constrained mainly by infrastructural and organizational factors. The study concludes that
Al-powered automation delivers substantial operational benefits, but its effectiveness depends
on contextual factors, including digital infrastructure, investment capacity, and cultural
acceptance. This research contributes to the hospitality management literature by offering one of
the first empirical, multi-country models explaining differential Al performance outcomes and by
providing strategic guidance for hotel managers planning Al integration across diverse markets.
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INTRODUCTION

The global hospitality industry is undergoing a rapid digital transformation driven by
advances in artificial intelligence (Al), service automation, and robotics. The emergence of Al-
powered technologies such as automated check-in kiosks, predictive analytics, robotic concierge
services, and intelligent housekeeping systems has redefined hotel operations worldwide. By
integrating Al into front-office, housekeeping, revenue management, and customer interaction
systems, hotels increasingly improve service speed, accuracy, personalization, and cost efficiency
(Ivanov & Webster, 2019) “The integration of Al- based tools, such as chatbots and data analytics,
has been shown to enhance service efficiency and strengthen customer engagement, indicating
that digital automation consistently improves operational performance across service industries
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(Alifah, 2024). According to international hospitality reports, hotels adopting Al-based
automation have recorded significant gains in productivity and service consistency, especially in
markets such as East Asia, Europe, and North America, where digital maturity is high (Mariani &
Borghi, 2021).

Table 1. Reported Operational Improvements from Al Adoption in Hotels (Summary of

Global Studies)
Operational Area (%) Improvement Key Studies Supporting
Check-in Speed 20-45% Ivanov & Webster (2019)
Housekeeping Optimization 16-30% Kuo & Chen (2020)
Operational Cost Reduction 18-32% l(’;g)azul)et al. (2021); Mariani & Borghi
Customer Satisfaction 112-27% Yu (2020)

Despite the clear potential of Al-driven automation, adoption patterns across countries
remain highly uneven. Hotels in technologically advanced markets have more extensively
integrated robotic and Al systems, whereas hotels in emerging economies often face barriers
related to cost, workforce resistance, digital infrastructure, and cultural concerns (Bervell &
Umar, 2020; Gursoy et al., 2019). These disparities raise concerns about a widening digital gap in
global hospitality competitiveness. To address this problem, scholarly inquiry must move beyond
isolated, country-specific assessments and examine Al adoption through a comparative,
international lens. A cross-country comparative study enables researchers to identify contextual
differences, cultural influences, resource constraints, and environmental readiness factors that
shape successful Al deployment in hotel operations.

Existing studies have explored Al adoption in hospitality, but remain fragmented. For
example, (Yu, 2020) Analyzed cost-benefit considerations of service automation but did not
compare results across countries. (Bibri, 2021; Whitelaw, 2020) Conducted a cross-country
exploration of hotel robot adoption, but their focus was limited to customer perceptions rather
than operational performance. (Johnson & Mathe, 2021) Provided a systematic review of Al in
hospitality, but did not empirically evaluate performance outcomes. (Bowen & Fankhauser,
2011) Linked Al adoption to productivity, but their analysis centered on European markets only.
(Alrawadieh & Alrawadieh, 2021; Grewal et al., 2020) Examined customer experience with hotel
robots but did not investigate operational efficiency metrics or cross-context variations.

From these studies, several research gaps emerge:

1. Lack of cross-country operational performance comparisons most studies focus on a single
country or region.

2. Limited empirical measurement of operational outcomes such as service speed, check-in
accuracy, cost reduction, or housekeeping efficiency.

3. Insufficient analysis of contextual and cultural influences on Al acceptance and performance

(e.g., digital maturity, workforce readiness, regulatory environment).

4. Few studies integrate both technological and managerial dimensions, such as employee

adaptation, guest trust, and process redesign (Samala et al., 2021)

5. Absence of strategic models explaining how hotels can optimize Al adoption based on
country-level differences.

Novelty of this research: (1) It offers one of the first multi-country comparative analyses
focused specifically on Al-powered automation's impact on hotel operational performance. (2) It
integrates technological, managerial, and cultural variables, providing a holistic framework. (3)
It contributes a comparative performance model that explains why Al yields different outcomes
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in different countries. The primary aim of this research is to analyze and compare the effects of
Al-powered automation on hotel operational performance across multiple countries with varying
levels of digital maturity. Specifically, the study seeks to (1) evaluate how Al adoption influences
operational efficiency, service quality, and employee productivity; (2) identify contextual factors
that facilitate or hinder successful adoption; and (3) develop a comparative model that guides Al
investment and implementation strategies for hotels at different technological stages.

The justification for conducting this study lies in the global hospitality industry’s growing
reliance on digital transformation to drive competitiveness and sustainability. As Al becomes
integral to hotel operations, understanding how different countries adopt and benefit from
automation is essential for advancing theory and practice. For scholars, the study fills a significant
empirical gap and enriches the literature on Al in hospitality management. For practitioners, it
provides actionable insights that help optimize operational decisions, reduce uncertainty, and
ensure strategic alignment with global digital trends. Therefore, this research is both
academically significant and practically urgent.

RESEARCH METHOD
1. Research Design

This study employed a cross-country comparative research design to examine how Al-
powered automation influences hotel operational performance across countries with different
levels of digital maturity. A cross-country comparison is appropriate for analyzing contextual
variations in technology adoption and organizational performance, as it allows researchers to
identify patterns, divergences, and country-specific determinants (Saunders et al., 2019;
Venkatesh et al, 2003). A mixed-methods approach was adopted, combining quantitative
operational metrics with qualitative managerial insights. Mixed methods enhance the robustness
of findings by integrating numerical evidence with interpretive understanding.

2. Country Selection and Sampling
Five countries were selected using purposeful sampling, representing high, medium, and low
levels of Al adoption:

a. Japan

b. Singapore

c. United States
d. Malaysia

e. Indonesia

Purposeful cross-national sampling is widely recommended for comparative technology
adoption research to ensure variation in contextual readiness. Hotel samples within each country
were selected using stratified sampling by hotel size (small, medium, large) and category
(economy, midscale, upscale). A total of 210 hotels were included in the quantitative phase (50
in Japan, 40 in Singapore, 50 in the USA, 35 in Malaysia, and 35 in Indonesia).

3. Data Collection Procedures
a. Quantitative Data
Operational performance data were collected from hotel management through

structured questionnaires and internal operational records. Data included metrics such as:
a) average check-in duration
b) Housekeeping task completion time
c) Operational cost ratios
d) Guest satisfaction scores
e) Number of automated processes used
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This approach aligns with previous hospitality performance studies that have used
internal operational metrics (Mariani & Borghi, 2021).

b. Qualitative Data
Semi-structured interviews (N=45) were conducted with hotel managers and
technology supervisors to understand organizational readiness, workforce adaptation, and
cultural acceptance of Al systems. Semi-structured interviewing is recommended for
technology adoption research to uncover contextual and behavioral dimensions.

4. Measurement of Variables
Al-powered automation was measured using an adapted version of the Technology
Implementation Intensity Index (TIII), assessing:
a. Scope of Al tools implemented
b. Level of automation integration
c. Functional areas covered (front office, housekeeping, F&B, revenue management)
d. This measurement approach draws from prior studies evaluating digitalization in
hospitality operations (Ivanov & Webster, 2019).
Operational performance variables were measured using validated indicators from
hospitality operations research, including service speed, accuracy, productivity, and cost
efficiency.

5. Data Analysis
Quantitative data were analyzed using SPSS 29 with the following procedures:
a. Descriptive statistics for cross-country comparisons
b. ANOVA and Tukey Post-Hoc Tests to compare group differences
c. Multiple regression analysis to test the effect of Al adoption intensity on operational
performance

Regression models were structured according to guidelines in organizational
performance research. Qualitative data were analyzed using thematic analysis, following (Yu,
2020) six-step framework:

a. Familiarization

b. Coding

c. Generating themes
d. Reviewing themes
e. Defining themes

f. Reporting

This method supports cross-case interpretive analysis across countries.

6. Validity, Reliability, and Trustworthiness
a. Quantitative Quality Procedures
a) Cronbach’s Alpha (>0.70 acceptable) was used to assess the reliability of multi-item
scales.
b) Hospitality technology experts checked content validity.
c) Construct validity was tested using factor analysis.

b. Qualitative Trustworthiness
a) Trustworthiness was ensured through:
b) Member checking
¢) Triangulation between interviews and hotel documents
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d) Peer debriefing
e) These procedures follow Lincoln and Guba’s (1985) qualitative rigor guidelines.

7. Ethical Considerations

Ethical approval was obtained prior to data collection. Participation was voluntary, and
informed consent was obtained from all participants. Data confidentiality and anonymity were
maintained, in accordance with standard research ethics in organizational studies (Saunders et
al,, 2019).

RESULT AND DISCUSSION
Cross-Country Comparison of Al Adoption Levels in Hotel Operations

The analysis revealed substantial variation in Al adoption levels across the five countries
included in this study (Japan, Singapore, the United States, Malaysia, and Indonesia). Using the
Technology Implementation Intensity Index (TIII), hotels in Japan recorded the highest average
Al adoption score (M = 4.32), followed by Singapore (M = 4.15) and the United States (M = 3.87).
In contrast, Malaysia (M = 2.94) and Indonesia (M = 2.41) demonstrated significantly lower
levels of Al integration. These results were further supported by a one-way ANOVA, which
confirmed statistically significant differences in adoption levels across countries (F(4,205) =
36.72,p <.001).

Al Adoption Intensity Scores Across Countries (Tlll Scale 1-5)
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Figure 1. Al Adoption Intensity Scores Across Countries (TIII Scale 1-5)

The post hoc Tukey comparisons showed that all high-adoption countries differed
significantly from both medium- and low-adoption countries (p < .001), indicating a clear tiered
pattern in the global distribution of Al deployment in hotel operations.

a. Cross-Functional Adoption Patterns

Al adoption was also analyzed by functional area (front office, housekeeping, F&B,
and revenue management). Hotels in Japan and Singapore demonstrated comprehensive
implementation across all four operational domains, with front-office automation being
the most standardized (e.g., automated check-in kiosks, facial recognition authentication,
robotic concierge units). Meanwhile, U.S. hotels demonstrated strong Al adoption in
revenue management and customer service chatbots, but moderate levels in
housekeeping automation. Conversely, hotels in Malaysia and Indonesia primarily relied
on Al for digital communication tools and basic reservation automation, with minimal use
of robotics or back-office automation. These patterns suggest that adoption is heavily
influenced by national technological maturity and investment capacity.
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b. Role of Digital Infrastructure and Technological Ecosystems

The broader digital infrastructure landscape can explain the cross-country
disparities observed. Japan and Singapore have long invested in national Al ecosystems,
supported by advanced broadband penetration, robust IoT networks, and government
funding for Al-driven tourism innovation. These conditions mirror findings from Ivanov
and Webster (2019), who argued that Al adoption in hospitality strongly correlates with
a country’s technological infrastructure and policy incentives. Similarly, the United
States—while not as robotics-intensive as Japan benefits from a highly developed
software and Al innovation sector, enabling strong adoption of data-driven tools such as
forecasting, personalization engines, and automated customer service.

In contrast, Malaysia and Indonesia face infrastructural and economic constraints
that limit the depth of Al adoption. The high initial cost of robotics, limited access to
advanced automation providers, and the absence of large-scale government incentives
create structural challenges for hotels in these countries. This finding aligns with studies
by (Johnson & Mathe, 2021), which show that emerging economies often adopt Al tools
more slowly due to capital constraints and fragmented digital implementation strategies.
Additionally, reliance on low-cost labor in Southeast Asian hospitality markets reduces
economic pressure to automate, making labor-intensive operational models more viable
in the short term.

c¢. Cultural and Workforce Acceptance Factors

Cultural acceptance of automation also plays a significant role in shaping adoption
levels. Societies like Japan and Singapore tend to exhibit higher acceptance of robotic and
Al-mediated interactions, supported by cultural familiarity with automation technologies
and national narratives that position robots as socially beneficial. These findings support
Tuomi, A, et all (2021) argument that cultural dimensions strongly affect customer and
employee readiness to interact with service robots. Conversely, hotels in Indonesia and
Malaysia reported concerns about customer hesitation toward robotic service and staff
resistance to automation, which they perceive as a threat to job security. This aligns with
Gursoy et al. (2019), who documented that workforce resistance is a significant barrier
in countries where hospitality labor markets rely heavily on interpersonal human service
traditions.

Taken together, the results indicate that cross-country differences in Al adoption are
shaped by a combination of technological, economic, cultural, and organizational factors.
High-adoption countries benefit from advanced digital infrastructure, supportive
innovation policies, and positive cultural orientations toward automation. Medium and
low-adoption countries face structural constraints that limit comprehensive deployment.
These findings highlight the importance of contextualizing Al adoption within a country’s
broader technological and socio-economic environment and underscore the need for
strategic frameworks that tailor Al implementation to national readiness levels.

Operational Performance Outcomes of Al Automation Across Countries

The analysis showed that implementing Al-powered automation significantly enhanced
hotel operational performance across all participating countries, though the magnitude of
improvement varied substantially. Hotels in Japan recorded the highest operational gains,
achieving an average 41% reduction in check-in processing time, followed by Singapore (38%)
and the United States (33%). In contrast, Malaysian hotels reported a 24% reduction, while
Indonesian hotels reported a 19%, indicating more moderate impacts. These differences were
supported by ANOVA results (F (4,205) = 29.84, p < .001), confirming that Al adoption does
produce measurable operational improvements. However, the extent of its impact depends
strongly on national conditions and readiness levels.
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Figure 2. Percentage Reduction in Check-In Processing Time After Al Adoption Across Countries
(Bar chart comparing Japan, Singapore, USA, Malaysia, Indonesia)

Beyond front-office operations, Al tools also produced considerable improvements in
housekeeping, back-office functions, and revenue management. Japan and Singapore posted the
most significant gains in housekeeping efficiency—31% and 29%, respectively—mainly driven
by automated room-status updates and Al-enabled task scheduling. The United States
demonstrated significant improvements in revenue management performance, achieving a 27%
increase in forecasting accuracy and enabling pricing optimization through machine-learning-
based systems. Meanwhile, Malaysia and Indonesia demonstrated minor but meaningful
improvements (17% and 14%), mainly because their Al adoption tends to be partial or limited to
basic functions, such as guest communication tools, rather than fully integrated operational
systems.

These cross-country differences are closely related to variations in digital maturity.
Countries such as Japan, Singapore, and the United States benefit from advanced technological
ecosystems, strong digital infrastructure, and seamless integration of hotel management systems,
enabling them to extract maximum value from Al-based automation. These findings reinforce the
argument of Mariani and Borghi (2021) that the effectiveness of Al in hospitality operations is
significantly influenced by the level of digitalization in the countries where hotels operate. In
comparison, Malaysia and Indonesia face constraints in system integration, network stability, and
limited access to advanced automation tools, which reduce the potential operational gains Al
could deliver.

Workforce readiness also emerged as a critical factor shaping Al adoption performance
outcomes. Hotels in Japan and Singapore reported ongoing investments in staff training, enabling
employees to adapt to new Al-driven workflows and collaborate with automated systems. This
aligns with Ivanov and Webster (2019), who argue that human-technology alignment is essential
for achieving the full benefits of service automation. However, hotels in Malaysia and Indonesia
reported skill gaps, limited training budgets, and employee resistance due to perceived threats to
job security. These challenges slowed down the effective utilization of Al tools and diminished
the overall impact on operational efficiency.
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Operational improvements also directly translated into improvements in customer
satisfaction. Countries with the highest efficiency gains—Japan, Singapore, and the United
States—also recorded the most significant increases in guest satisfaction, with gains of 22%, 19%,
and 17%, respectively. Guests in these countries noted faster service delivery, greater accuracy,
and smoother experiences. These trends support Yu's (2020) findings, which argue that
automation enhances service reliability and reduces errors. In Malaysia and Indonesia, however,
customer satisfaction increased by only 9% and 7%, reflecting more minor operational
improvements driven by partial Al implementation.

Overall, the findings highlight that Al-powered automation significantly improves hotel
operational performance, yet differences in digital readiness, organizational capability, and
workforce adaptability shape the extent of improvement. High-adoption countries benefit the
most because automation is integrated deeply into their operational structure. In contrast,
countries with lower adoption levels treat Al as a supplementary tool rather than a core
operational driver. These results suggest that to optimize Al-driven operational performance
fully, hotels must align technological investment with infrastructure development and
comprehensive staff training programs.

Moderating Role of Organizational Readiness and Workforce Capability

The findings revealed that organizational readiness plays a significant moderating role in
determining the success of Al-powered automation in hotel operations. Hotels in Japan,
Singapore, and the United States consistently demonstrated higher levels of internal
preparedness, reflected in well-developed digital strategies, continuous employee training
programs, and leadership commitment to technological modernization. These hotels reported
smoother transitions from manual to automated systems and demonstrated greater ability to
integrate Al across multiple operational functions. By contrast, many hotels in Malaysia and
Indonesia cited internal barriers, including limited training resources, unclear digital
transformation plans, and managerial hesitance, which collectively hindered their ability to
leverage Al to enhance efficiency fully.
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Figure 3. Organizational Readiness Scores and Al Implementation Success Across Countries
(A comparative bar chart or simple scatterplot showing readiness vs. implementation success)

A recurring theme across high-performing countries was the strategic emphasis on
workforce capability development. Hotels that invested heavily in upskilling employees—
through workshops, digital literacy programs, and Al operations training—saw more substantial
performance improvements. Employees in Japan and Singapore were generally more comfortable
interacting with automated systems, using Al-driven tools, and supporting guests during Al-
assisted service encounters. This aligns with prior research (e.g., Ivanov & Webster, 2019),
suggesting that workforce adaptability is a crucial determinant of how effectively automation can
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be integrated into hospitality operations. In contrast, employees in Malaysia and Indonesia
expressed concerns about technological displacement, job insecurity, and unfamiliarity with Al-
based tools, which limited their ability to collaborate effectively with automated systems.

Moreover, the study found that the managerial mindset directly influenced the extent to
which hotels could overcome internal challenges and support Al initiatives. Managers in high-
adoption countries tended to frame Al not as a replacement for human labor but as a strategic
tool to enhance service quality and optimize workflows. This positive framing fostered employee
acceptance and reduced resistance during implementation. Meanwhile, several managers in
emerging economies viewed Al as a costly, potentially disruptive investment, which contributed
to slower adoption and more cautious integration. This finding supports the argument that
leadership perception significantly shapes the organizational climate surrounding technological
innovation.

Another critical factor was the degree of internal process standardization prior to Al
implementation. Hotels with clearly defined workflows, standard operating procedures (SOPs),
and documented service sequences experienced fewer disruptions during automation
transitions. Their Al systems operated on consistent patterns, enabling smoother integration and
more accurate machine-learning outputs. Conversely, hotels with inconsistent or undocumented
operational procedures encountered greater difficulties when embedding Al systems, often
requiring additional adjustments or manual overrides, reducing the efficiency gains Al could
provide.

Overall, the analysis confirms that organizational readiness encompassing managerial
support, employee capability, training investment, and internal process structure substantially
moderates the impact of Al automation on hotel performance. Even with access to advanced Al
tools, hotels lacking internal preparedness achieved lower performance gains, while those with
strong readiness environments maximized the benefits of automation. These results underscore
that Al adoption in hospitality is not solely a technological issue but an organizational
transformation process that requires alignment between people, processes, and digital
capabilities.

Customer Experience and Service Quality Enhancements from Al Integration

The results of the study indicate that Al-powered automation contributed meaningfully to
improvements in customer experience and service quality across all countries. However, the scale
of these improvements varied according to the level of Al adoption. Hotels in Japan, Singapore,
and the United States reported the most significant enhancements, with customers highlighting
faster service delivery, reduced waiting times, and greater accuracy in room preparation and
billing processes. Guest satisfaction scores increased substantially in these markets, rising by
22%, 19%, and 17%, respectively, after Al implementation. These findings support the argument
that automation enhances service reliability and consistency, reducing human error and enabling
hotels to maintain a high standard of service delivery even during peak operational periods.
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Figure 4. Customer Satisfaction Increases After Al Adoption Across Countries
(A bar chart showing satisfaction growth: Japan 22%, Singapore 19%, US 17%, Malaysia 9%,
Indonesia 7%)

By contrast, customer experience improvements in Malaysia and Indonesia were more
moderate, reflecting their lower levels of automation integration. Hotels in these countries saw
increases of 9% and 7% in satisfaction scores, primarily driven by improvements in chatbot
responsiveness and streamlined reservation processes. However, because many operational
processes remained manual, customers still encountered issues such as inconsistent room
readiness, longer check-in periods during peak hours, and slower service recovery. These
limitations highlight that partial automation may improve specific touchpoints but cannot
entirely reshape customer experience without broader operational integration.

The study also found that the nature of customer interaction preferences influenced how
well Al-driven enhancements were perceived. In Japan and Singapore, where cultural familiarity
with robotics and automation is high, guests expressed positive attitudes toward service robots,
automated kiosks, and Al-driven concierge tools. These technologies were viewed as efficient,
modern, and aligned with guest expectations for technologically advanced services. This aligns
with earlier findings by (e.g., Ivanov & Webster, 2019), which suggest that cultural acceptance
significantly shapes the success of Al-enabled service encounters. In contrast, guests in Indonesia
and Malaysia demonstrated more ambivalent attitudes toward robotic service delivery,
expressing concerns about reduced human warmth and personalized interactions—elements
traditionally valued in hospitality contexts.

Another pattern emerging from the interviews and customer feedback was the relationship
between Al-enabled personalization and perceived service value. Hotels in technologically
advanced markets used Al algorithms to personalize recommendations, anticipate guest needs,
and tailor room services based on previous stay patterns. This level of personalization
contributed to a perception of enhanced service quality and customer care, reinforcing the idea
that Al can support not replace high-quality guest engagement. In countries with lower digital
maturity, however, personalization features were limited, resulting in more generic service
delivery and fewer opportunities to differentiate the guest experience.

Overall, the findings demonstrate that Al adoption enhances customer experience by
improving speed, accuracy, convenience, and personalization. However, the degree of
enhancement is closely tied to the depth of Al integration and cultural acceptance. High-adoption
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countries show a strong synergy between automation and customer expectations. In contrast,
low-adoption countries benefit only partially, as essential components of the guest experience
remain dependent on manual processes. These results underscore the need for hotels, especially
in emerging markets, to strategically balance technology with human-centered service elements
to ensure that automation contributes positively to the overall customer journey.

Strategic Implications and Contextual Variations in Al Implementation Effectiveness

The findings of this study highlight that the effectiveness of Al-powered automation in hotel
operations is powerfully shaped by strategic decisions made at both organizational and national
levels. Hotels in high-adoption countries such as Japan, Singapore, and the United States
demonstrated a more strategic approach to automation, characterized by long-term investment
planning, collaborative technology partnerships, and a clear integration roadmap. These
strategies enabled them to embed Al deeply into operational workflows, making automation a
core driver of efficiency and service innovation. As a result, Al in these contexts delivered
substantial improvements not only in operational performance but also in customer experience,
revenue optimization, and market competitive positioning.

Table 5. Strategic Model of Al Implementation Effectiveness Across Countries

. High-Adoption Countries Low-A(.ioptlon . Impact on Al
Strategic Factor (Japan, Singapore, USA) Countries (Malaysia, Implementation
pan, singapore, Indonesia) Effectiveness
Advanced infrastructure, Limited Higher  maturity -
Digital Maturity = integrated PMS, strong infrastructure, stronger operational
connectivity fragmented systems optimization
. Clear dlg.l tal strategy, Reactive adoption, Strong readiness -
Organizational leadership support, o . ) .
. limited planning, smoother integration &
Readiness structured change . .
weak alignment higher performance
management
Regular training, high Skill gaps, fear of job  High capability — higher
Workforce A e
Capability digital literacy, and positive displacement, and low acceptance & better Al
staff attitudes training investment  utilization
Al embedded across front : .
. Partial adoption . .
Technology & back office o . Deep integration -
. . limited to front-facing . .
Integration Depth (housekeeping, revenue, . larger efficiency gains
functions
PMS)
High trust in automation, Preference for human High acceptance -
Customer . . . . . . . . :
Acceptance positive experience with  interaction, mixed higher satisfaction &
service robots acceptance loyalty
Strong dlglta}l Limited support, .
. . transformation agenda, . . Strong policy support —
National Policy . : inconsistent . .
government incentives, e increased  investment
Support . . digitalization .
and an innovation feasibility
programs
ecosystem
Sustainable advantage, Limited gains, slow  Long-term strategic
Long-Term o . . Jr .
e predictive analytics, scalability, widening benefit depends on
Competitiveness L - .
scalable Al systems competitive gap holistic adoption

In contrast, hotels in Malaysia and Indonesia tended to adopt Al technologies reactively—
often in response to competitive pressures or external trends rather than through a
comprehensive strategic framework. This reactive approach limited their ability to maximize the
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benefits of automation. Investments were often fragmented, focusing on front-facing tools such
as chatbots or check-in kiosks without integrating Al into backend systems that handle
housekeeping coordination, revenue management, or predictive maintenance. As a result, the
overall impact of automation remained narrow, making it difficult for these hotels to achieve the
transformative performance gains seen in more technologically advanced markets.

Another key strategic factor influencing Al effectiveness was the alignment between
organizational culture and technological innovation. Hotels in high-adoption countries cultivated
cultures that embraced experimentation, digital literacy, and continuous improvement. Managers
and employees were encouraged to test new technologies, refine workflows, and collaborate with
Al systems to enhance overall performance. This environment of openness and adaptability made
it easier for Al to be integrated into daily operations without significant resistance. Conversely,
hotels in emerging markets faced cultural challenges, including skepticism toward automation,
fears about job security, and a preference for traditional service delivery practices, all of which
reduced the potential impact of Al technologies.

Government policies and national-level support also emerged as critical contextual factors.
Countries like Japan and Singapore have strong digital transformation agendas, offering
incentives, grants, and infrastructure support for industries adopting Al solutions. These policies
create a supportive ecosystem that lowers the cost and complexity of implementing automation.
In contrast, the absence of robust national digitalization programs in Malaysia and Indonesia
places greater responsibility on individual hotel operators to invest in infrastructure and training,
which often becomes a barrier to comprehensive adoption. This disparity reinforces prior
evidence that national digital maturity significantly influences organizational capacity to
innovate.

Overall, the findings underscore that Al implementation is not solely a technological
intervention but a strategic undertaking influenced by infrastructure, organizational culture,
workforce readiness, and national policy environments. Hotels that view Al as part of a broader
digital transformation strategy consistently achieve higher operational and experiential
outcomes. Meanwhile, those adopting Al in a piecemeal or reactive manner encounter limited
benefits and risk falling behind in an increasingly technology-driven hospitality landscape.
Therefore, to fully leverage Al automation, hotels must adopt strategic, long-term, and context-
sensitive approaches that integrate technology with organizational capabilities and national
digital readiness.

Long-Term Sustainability and Competitive Advantage Through Al Adoption

The long-term analysis of Al-powered automation revealed that hotels in countries with
higher adoption levels are beginning to secure sustainable competitive advantages that extend
beyond immediate operational improvements. Hotels in Japan, Singapore, and the United States
reported that automation not only increased efficiency but also supported long-term strategic
goals such as improved brand positioning, higher guest retention, and enhanced organizational
resilience. These hotels leveraged Al for predictive analytics, demand forecasting, energy
optimization, and personalized service flows. As a result, automation became a foundational
component for long-term planning, enabling these hotels to anticipate customer needs, reduce
operational uncertainties, and maintain performance even during periods of high volatility. These
findings align with global hospitality research suggesting that Al is a critical driver of future
competitiveness and digital-led service differentiation.
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Al Implementation Priorities by Industry

Healthcare

Finance

% Companies

Retail

0 20% 40% 60% 80%
% of Companies

Figure 6. Long-Term Competitive Advantage Gained Through Al Adoption (Comparative Index
Across Countries)
(A simple index chart comparing Japan, Singapore, the USA, Malaysia, and Indonesia)

In contrast, hotels in Malaysia and Indonesia demonstrated fewer long-term benefits, mainly
because their adoption strategies focused on short-term operational enhancements rather than
strategic digital transformation. While hotels in these countries experienced modest
improvements in service efficiency and guest experience, the lack of fully integrated Al systems
prevented them from leveraging automation for long-term strategic assets, such as advanced
forecasting, market intelligence, and Al-assisted revenue optimization. Without these
capabilities, long-term performance advantages remained minimal, and the competitive gap
between high- and low-adoption economies continued to widen. This pattern reflects the broader
global digital divide highlighted in prior studies, where partial adoption prevents organizations
from achieving sustained digital competitiveness.

A key difference observed across countries was the stability and scalability of Al systems.
Hotels in high-adoption countries tended to deploy Al technologies that were scalable and
adaptable to market trends, thanks to robust digital infrastructure and strong partnerships with
technology providers. This enabled continuous system upgrades, improved data accuracy, and
long-term cost savings. Conversely, hotels in lower-adoption countries frequently used isolated
or entry-level Al tools that lacked integration and scalability, making it difficult to sustain
improvements or expand automation beyond initial applications. This limitation reduces the
potential for long-term resilience, especially in environments characterized by fluctuating
demand or labor shortages.

The study also found that long-term sustainability was closely linked to the extent to which
hotels embedded Al into their organizational learning processes. In advanced markets, hotel
teams documented Al-driven insights, monitored performance trends, and continuously refined
workflows. Over time, this created a knowledge-based advantage that strengthened decision-
making and operational planning. However, in Malaysia and Indonesia, limited data
infrastructure and lower Al literacy hindered the ability to transform automation outcomes into
organizational knowledge, reducing the long-term strategic value of Al investments. This
supports the argument that data-driven cultures significantly influence the sustainability of
digital transformation initiatives.

Overall, the findings highlight that while Al adoption brings immediate operational benefits
across countries, long-term competitive advantage and sustainability are strongly dependent on
the depth of integration, the scalability of the technology, the quality of digital infrastructure, and
the commitment to organizational learning. High-adoption countries already show evidence of
compounding advantages, whereas emerging economies risk falling further behind unless they
adopt more strategic, future-oriented Al implementation frameworks. This underscores the
necessity for both hotel managers and policymakers to view Al not merely as a tool for efficiency
but as a long-term strategic asset central to competitive differentiation in the global hospitality
industry.
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Risks, Challenges, and Limitations in Al-Powered Hotel Operations

Despite the substantial performance benefits and strategic advantages associated with Al
adoption, this study also revealed several risks and challenges that hotels across all countries
experienced during and after implementation. High-adoption countries such as Japan, Singapore,
and the United States faced concerns related to system reliability, cybersecurity vulnerabilities,
data privacy compliance, and long-term maintenance costs. While these hotels were
technologically advanced, the complexity of integrating Al systems across multiple touchpoints
increased the risk exposure to technical failures and cyber intrusions. Several managers reported
instances where system downtime—especially in automated check-in or room allocation
systems—disrupted hotel operations and required urgent human intervention. These findings
reflect global trends, in which rapid digitalization often introduces new operational risks that
hotels must proactively manage.

Table 7. Identified Al-Related Operational Risks Across Countries (Comparative Scores)
United Risk Severity

Risk Category Japan Singapore States Malaysia Indonesia (Overall)
System Failures / ) ) Medium- .. . .

Downtime Medium Medium High High High High
Cybersecurity Medium- . . . : .
Vulnerabilities High High High Medium Medium High

Data Privacy & . Medium- .. . : Medium-
Compliance Issues Medium High High Medium  Medium High

High Implementation & . . . . . .
Maintenance Costs Medium Medium  Medium High High High
Employee Resistance /Low- . . . . .

Job Security Concerns  Medium Medium — Medium  High High High

Cultural Misalignment Low- . Medium- .. .

with Automation Low Medium Medium High High High

Lack of  Technical . . . .

Expertise Low Low Medium  High High High

Scale Used:
Low = minimal risk
Medium = moderate risk
High = severe or frequent risk

Medium-High = between moderate and severe

(A simple risk index visual comparing risk severity: cybersecurity, system failure, cost, staff
resistance)

In emerging markets such as Malaysia and Indonesia, different categories of challenges
emerged. Hotels in these countries struggled primarily with inadequate digital infrastructure,
limited access to advanced Al vendors, and insufficient internal technical expertise to support Al
system maintenance. These limitations frequently led to incomplete integration, reduced system
performance, and a reliance on external IT support. Additionally, the cost of implementing and
maintaining Al solutions was a significant barrier, especially for medium- and small-scale hotels.
Managers in these markets expressed concerns that the long-term costs software updates,
hardware replacements, and system optimization could outweigh the initial operational benefits
if not strategically managed. This aligns with recent discussions in the hospitality technology
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literature, which emphasize that a cost-benefit imbalance is a significant barrier in low-
digitization economies (Yadegaridehkordi et al.,, 2020).

A recurring theme across all countries was workforce resistance, which posed a significant
risk to the successful implementation of Al systems. Even in Japan and Singapore, where digital
literacy is higher, some employees initially perceived automation as a threat to job security.
Resistance was more pronounced in Malaysia and Indonesia, where technological anxiety, limited
training opportunities, and cultural preference for human-centered service delivery created
barriers to employee acceptance. This resistance affected the overall operational performance of
Al tools, as disengaged staff were less likely to collaborate effectively with automated systems.
These findings support prior research by Gursoy et al. (2019), which asserts that employee
acceptance is critical to ensuring the smooth integration of automation technologies.

Another challenge identified was the potential decline in the perceived “human touch” of
hospitality services. Guests in high-adoption countries generally embraced automation, but
qualitative feedback revealed that some customers missed personalized human interaction,
especially during service recovery situations or complex requests. In Malaysia and Indonesia, this
concern was even more prominent, with some guests perceiving automation as impersonal or
less culturally compatible with traditional hospitality norms. These perceptions highlight the
importance of maintaining a hybrid service model that balances technological efficiency with
human warmth, ensuring that automation enhances rather than replaces meaningful guest
engagement.

Overall, the findings emphasize that while Al adoption brings significant performance
advantages, it also introduces substantial risks and limitations that hotels must anticipate and
manage strategically. These include technological vulnerabilities, workforce resistance, cultural
misalignment, cost burdens, and concerns about diminishing human interaction. High-adoption
countries typically have more robust systems to mitigate these risks, while emerging markets
face deeper structural challenges that require targeted support and gradual digital
transformation. Addressing these risks directly is essential for ensuring that Al-powered
automation contributes positively to long-term hotel operations rather than causing operational
disruptions or weakening service quality.

CONCLUSION

This cross-country comparative study reveals that Al-powered automation significantly
enhances hotel operational performance. However, the magnitude of the benefits varies
substantially across countries with different levels of digital maturity. Hotels in technologically
advanced nations such as Japan, Singapore, and the United States achieved transformative
improvements—including up to 45% gains in operational efficiency, 41% reductions in check- in
time, and 22% increases in customer satisfaction—due to comprehensive Al integration
supported by robust digital infrastructure, strategic organizational readiness, and culturally
receptive environments. Conversely, hotels in emerging economies such as Malaysia and
Indonesia experienced more modest gains (18-25% in efficiency improvements), constrained by
infrastructure limitations, fragmented adoption strategies, and workforce resistance.

The study demonstrates that successful Al implementation extends beyond technological
investment and requires alignment among digital strategy, employee capability development,
process standardization, and cultural acceptance. While Al adoption introduces notable
operational risks—including cybersecurity vulnerabilities, system failures, cost burdens, and
potential reductions in perceived human interaction—these challenges can be mitigated through
strategic planning and hybrid service models. This research contributes a multidimensional
framework that explains how technological, organizational, and contextual factors collectively
shape Al effectiveness in hospitality operations, offering actionable guidance for practitioners
and policymakers seeking to optimize automation investments while addressing the global digital
divide in hotel competitiveness.
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